Background: The most important responsibilities of an education system are to create self-directed learning opportunities and develop the required skills for taking the responsibility for change. The present study aimed at determining the impact of a learning contract on self-directed learning and satisfaction of nursing students.
Introduction
Nursing education places an emphasis on achieving the ultimate goal of education, i.e. competence and efficiency in various aspects and meeting the clients' care needs (1) (2) (3) .
Several studies have suggested that current nursing education has numerous deficiencies and shortages and might not meet the learning requirements of nursing students (4) (5) (6) (7) .
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2 Therefore, assessing and applying new educational approaches seem necessary (8, 9) . During the past decades, educators and instructors have used various approaches to transform the learning procedure to self-directed learning (SDL) methods (10) (11) (12) . Collaborative learning has been formed according to these efforts and made common in many countries (13) . Collaborative learning adapts educational activities with the learners' needs (14) . Thus, students will be responsible for their own learning (15) .
Some experts believe that the most important responsibility of the education system in this rapidly changing world and short half-life of knowledge in medical studies is to require educators to establish SDL opportunities in the safe environment of universities rather than provide a plethora of knowledge (16, 17) . Moreover, they must provide the necessary facilities and requirements for developing the required skills and take responsibility for change (18, 19) . Health care education, which has not been designed according to the active involvement of learning, will not persuade students to take responsibility for their own learning independent of educators and teachers (10) . More traditional methods of education will also encounter shortages in preparing professional health team members (20) .
The need to change from teacher-centered styles to student-centered styles was a valuable part of the education system for a long time, allowing students to participate in learning experiences. Encouraging the active role of the learner in learning fostered a deeper level of learning and enhanced the self-directed capacity and innovation that eventually increased the self-confidence and pervasive accomplishments of learners (21, 22) .
One approach to SDL is a learning contract (LC) (21) . Nowadays, in some developed countries, many educators encourage nursing students toward SDL by LCs (23) . LCs have allowed much success among nurses in their professional development goals, distance education, and education-based services (24) .
Most advocates of the contract learning method emphasize the benefits of individualizing the learning process, which promotes the learner's independence, develops lifelong learning behaviors, and results in active participation of the learner (25) .
LC is a method of learning and a reciprocal arrangement between the instructor and student to achieve educational goals (20) . LC is a learner-centered activity that helps students relate what they learn in class with what they see in clinical practice, and this activity may lead to integration of theory and practice (26) . Since then, there has been a considerable increase in supporting the benefits of using LCs in nursing education in the literature, many of which are about inducing self-confidence and pervasive possession. However, less literature exists on the reliability rating of LCs (21) . LCs can foster the change of power and authority from the instructor to the leaner. Most of the accounted LCs described in various studies are concerned with a more traditional and conventional approach toward LCs, a process which begins with the learners writing down the learning objectives (10, 27) . Researchers used many terms to describe LCs, terms, which concentrated on the participation of learners in the learning process. Some of these terms are learning programs, studying plans, learning agreements, and learning recommendations (28) .
Various health care professions such as medicine, nursing, and radiology technologists have used LCs (29) . Cross has proposed one of the rare studies in this field and suggested that contract learning is an efficient tool for facilitating learning and enhancing students' clinical experience value (30) .
Despite the positive features of LCs, Tsang et al. referred to several issues in running the LCs in the occupational therapy profession in Hong Kong. Many of their learners believed writing LCs were difficult and most of the learners wrote contracts with identical context and content. To pass the courses and ensure a high score, some students wrote objectives with fewer requirements than others (31) .
According to Tsang, "negative scores may be due to perceived cultural differences between Western vs. Asian students toward educators." Tsang found that providing sufficient education by supervisors or clinical seniors, appropriate counseling, and couching for learners might facilitate SDL by LCs and may be a positive experience for the process owners (31) . Given the results of the literature review, the present study aimed at identifying the impact of a LC on SDL and the satisfaction of nursing students.
Methods
This study was conducted at Tehran University of Medical Sciences (TUMS) under the following ethical license: # 13895/12-02-90. The researchers used a 2-group experimental study design. The participants included all the nursing students of the same academic year, who have taken the pediatrics apprenticeship course. First, the students completed the demographic characteristic form, and they were then divided into six 10-member groups. All observed trainings and apprenticeship within the education department took place in 9 sessions from 7:30 a.m. to 1:00 p.m. To control any relationship between the groups, the first 3 groups were trained conventionally and the second 3 groups by LCs. The education processes and procedures, course objectives (course plans), scientific references, and literatures were described for the 2 groups. The educators of the 2 groups were comparable in their clinical and teaching experience and interest in the course.
1. Intervention group: The researchers performed a pretest to identify the students' educational needs according to the educational objectives. A contract was signed between the educator and each of the students based on the test results. In each session, students chose a specific patient based on the educational objectives or lesson plans of that particular session and examined the patient accurately (eg, medical history and physical examinations). Then, the students addressed the test results, diagnostic tests, medications, and all actions made for the patient. Each student separately prepared a patient description in the form of a scenario based on the collected information. Meanwhile, the students accessed the library and the internet when faced with a problem. As this was the students' first experience with this method, the educator reviewed the students' achievement rate of daily objectives and tried to guide them http://mjiri.iums.ac.ir Med J Islam Repub Iran. 2017 (7 Dec); 31.72.
3 accordingly. At the end of the day, the educator asked questions about the patient, induced the students to think, and provided them with the opportunity to solve the problem before the due date. In the second week, the contract could be changed according to the pervasive weaknesses and strengths, if necessary. Students completed 2 questionnaires at the end of the clinical practice.
2. Conventional education group: In this group, researchers provided the same traditional educational methods in a clinical setting such as patient care, nursing processes, and the bedside teaching. Each student was given a patient each day and examined his or her own patient. The educator solved the students' problems and corrected their incomplete information and scientific issues. Then, a health care and educational plan was made for the patient according to the information collected through physical examinations, the patient's history, test results, and diagnostic tests.
At the end of the training course, students in both groups completed self-directed and satisfactory inventories. The results were analyzed subsequently by descriptive and inferential statistical methods (dependent and independent t tests) using SPSS 20 for Windows software (SPSS, Inc., Chicago, IL, USA).
Results
The findings of this study revealed that the age range of most participants (78.6%) was 21 to 23, while the overall age range was from 21 to 25. All participants were single. Females comprised 87% (n= 51) of the participants, and 42.4% (n= 25) had an experience of working in a hospital during their undergraduate studies. All participants were single. From the 59 participants, researchers randomly assigned 24 participants to intervention and 35 to control groups.
This study revealed no significant differences between the 2 groups in grade point average (GPA); however, there was a significant difference between the 2 groups in age. Even though findings showed a significant difference between the 2 groups in age, the difference was less than a year and was not functionally significant (Table 1) . Table 2 demonstrates a significant difference in SDL scores between the intervention and control groups.
Discussion
The findings of the present study revealed that use of LCs in a clinical setting will lead to SDL in nursing students. Moreover, the results demonstrated a significant difference between the 2 groups in the total score of SDL (p = 0.019). O'Shea believed that SDL is necessary for nurses to deal with the challenging environment of the clinical care (32) . The findings of previous studies revealed a positive attitude toward the development of the students' confidence and competence (21, 30, 33, 34) . Timmins (29) believed that LCs are able to transform the learning process to the SDL and help students develop lifelong learning behaviors and practices. Well-designed LCs facilitate processes, allow the learner to control their own training, make more distinctions between clients, and concentrate on the clinical experiences in which the students are interested (29) . Schroyen and Finlayson used LCs signed between nursing staff and nursing students and they found that a positive interaction was established between the 2 groups (34). In the students' view, this method allowed them to focus on their own learning in a specific area (33) . This method nurtures in-depth learning and encourages students to learn independently. Consequently, students experience more independence when entering the teaching-learning process. The nature of LCs tends to increase student-teacher interaction, which has many advantages for students (30) .
Comparison of the satisfaction rate of the 2 groups for the provided teaching methods indicated no significant difference between them. Ghazi and Henshaw suggested that students enjoy having the freedom to select their own studying method and organize their procedure (35) . Bailey and Tuohy reviewed the nursing students' experiences of LCs with a thematic analysis; one of the obtained themes was the fear of taking responsibility for learning in some students (36) . After applying LCs in a clinical setting and during the interviewing of students and educators, Chan and Wai-tong found that one of the problems in implementing the plan was taking the responsibility and accountability for learning (37) . One of the reasons for dissatisfaction with this method might be unpreparedness and the limited time of the training course for achieving the goals, which increases the students' workload. Maxie and Pryce-Miller also emphasized the importance of preparing students in (38) . The results revealed no correlation among age, rate of interest in the course, GPA of the previous years with satisfaction of teaching method and SDL. This was in accordance with the study results of El-Gilany et al. (39) , and Cadorin et al. (40) . The significant difference between the 2 groups in age could not and did not influence the study results.
Since learning styles have not been considered in the present study, it seems that further studies in this area are necessary. Despite the limitations of this method, in general, students trained with the LC method become independent, self-directed, confident, and motivated. Moreover, SDL method makes students think deeply about their practice and helps them concentrate on learning specific materials and problems. Effective use of contracts allows students to learn educational contents appropriately. The approach also enhances the opportunity for practical and creative innovation and responsibility, which are key elements in nursing. Detailed planning, commitment, student involvement, and adequate resources are necessary for this procedure. Finally, further studies are still needed in this field (32) .
Conclusion
Use of LCs particularly enhances learning in nursing students and is a valuable tool in clinical settings. Because of this method's focus on individual differences, theoreticalbased learning in adults, and strengthened SDL, which is one of the aims of nursing in the 21st century, implementation of this method is highly recommended to nursing educators. Nevertheless, one of the existing limitations is the unfamiliarity of some educators with this method, which can be solved during educational courses.
